













$A\in \mathrm{C}^{m\mathrm{x}m},$ $b\in \mathrm{C}^{m}$
$Aoe=b$ (1)




















method: $\mathrm{B}\mathrm{i}- \mathrm{C}\mathrm{G})_{\text{ }}$ $2$ (Conjugate Gradient Squared method: CGS)
(Biconjugate Gradient Stabilized method: Bi-CGSTAB)
$($Quasi-Minimal Residual method: $\mathrm{Q}\mathrm{M}\mathrm{R})_{\text{ }}$ (Generalized Conju-
gate Residual method: GCR) (Restarted Generalized
Conjugate Redisual method: GCR(m) $)$ ‘ (Generalized Minimal Resid-
ual method: GMRES) (Restarted Generalized Minimal
Residual method: GMRES(m) $)$ [2, 3, 5]
)$|$ $A$ $A$

























$7J\triangleright 3^{\backslash })\mathrm{I}\wedge^{\backslash ^{\backslash }}\mathrm{A}1$ : $.7J\triangleright 3^{\backslash }|JZ\grave{\grave{\Delta}}2$ :
$x_{0}=0,$ $p_{0}=b,$ $r_{0}=b$ $oeo=0,$ $p_{0}=b,$ $r_{0}=b$
for $n=0,1,$ $\cdots$ for $n=0,1,$ $\cdots$
$\alpha_{n}=\frac{(r_{n},p_{n})}{(p_{n},Ap_{n})}$ or $\frac{(r_{n},r_{n})}{(p_{n},Ap_{n})}$ $\alpha_{n}=\frac{(r_{n},p_{n})}{(p_{n},Ap_{n})}$
$oe_{n+1}=x_{n}+\alpha_{n}p_{n}$ $oe_{n+1}=oe_{n}+\alpha_{n}p_{n}$
$r_{n+1}=r_{n}-\alpha_{n}Ap_{n}$ $r_{n+1}=r_{n}-\alpha_{n}Ap_{n}$


























$oeo=0,$ $p_{0}=b,$ $r_{0}=b$$x_{0}=0,$ $p_{0}=b,$ $r0=b$ $x_{0}=0,$ $p_{0}=b,$ $r0=b$








































$oeo=0,$ $p_{0}=b,$ $r_{0}=b$ $x_{0}=0,$ $p_{0}=b,$ $r_{0}=b$
$p_{\acute{0}}=b,$ $r_{\acute{0}}=b$ $p_{\acute{0}}=b,$ $r_{\acute{0}}=b$
























[2] V $\backslash \text{ }-$
8
8: 9:
$x_{0}=0,$ $p_{0}=b,$ $r_{0}=b$ $x_{0}=0,$ $p_{0}=b,$ $r0=b$























$D$ $K$ $D^{-1}$ $D$ $A$
$K$ $A^{-1}$
$K$ $A^{-1}$





for $k=1,2,$ $\cdots,$ $n$
$L_{kk}=\sqrt{L_{kk}}$
for $i=k+1,$ $k+2,$ $\cdots,$ $n$ $A_{:k}\neq 0$
$L_{:k}=L_{1k}./L_{kk}$
end
for $j=k+1,$ $k+2,$ $\cdots,n$






$K\approx A^{-1}$ $K$ $A^{-1}$




































$S^{n}$ $n\cross n$ $S_{+}^{n}$ $n\cross n$
$X,$ $Z\in\Re^{n\mathrm{x}n}$ $X\bullet$ $Z$ $X$ $Z$
$i\mathrm{R}X^{T}Z$ ( $X^{T}Z$ )
$p_{:}\in S^{n}(i=0,1, \ldots, m),$ $f_{1}$. $\in\Re(i=1,2, \ldots, m)$
(Semidefinite Programming: SDP)
:











$A_{1j}.=F$: $\bullet$ $XFjZ^{-1}$ $(i,j=1,2, \ldots, m)$ ,
$A$ 2 $[8]_{\text{ }}$
$A$ $X,$ $Z$














$H_{1}= \sum_{j=1}^{m}$ pjFj, $H_{2}=XH_{1}Z^{-1},$ $q_{i}=F_{i}\bullet$ $H_{2}(i--1,2, \ldots, m)$ (9)
$n\cross n$ 2
$m=\mathcal{O}(n^{2})$ O(m1.5 ps








SOR $k$ $x$ $i$ $x_{\dot{\iota}}^{(k)}$ .
$x_{i}^{(k+1)}$ $=$ $\sum_{j=1}^{i-1}A_{\dot{\iota}j}x_{j}^{(k+1)}+\sum_{j=i+1}^{m}A_{ij}x_{j}^{(k)}$
$=$ $. \sum_{j=1}^{1-1}(F_{i}Z^{-1}\bullet XFj)x_{j}^{(k+1)}+\sum_{j=\dot{l}+1}^{m}(F:Z^{-1}\bullet XF_{j})x_{j}^{(k)}$







for $i=1,2,$ $\ldots,$ $m$
$H=H+x_{\dot{\iota}-1}^{(k+1)}XF:-1-x^{\underline{(}k)}XF$:
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